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Aoan donor ^mi4 recipient stria6m of lhcherichis, colt were
added to coltma containing C11la-? (a eto-S gecellulose),
are ctan W.~ of the finus celis pess~i thro.gh the Ccclt but
only lit or lees of the sale cells noe elutMd. Soevni Wiwn
doomr strains were bleoded prior to their eddltion to the colam,
the marity of tbese cells ware alut-ad. ?hase results indicate
that the filneotu appendqe,3 term4d F pill (*kih are wo"ed
by blerdtnj) ;oote raapoauible-for the edha.enacc of domor calls
cto the cellulose.



Mt,"typlc ftitic.t are ~r c!tkh batween, the two sating types
0i matens. In L956, ty~ tc and toxt,~iI repoaterd that Acr 4"S

L :'n ftht &=d in thvir afii f6L "c lycs Qn al ntnn

rectipient (7-) apl540 wasg io,1n to0 bea inore eiectromqtaciwely carged
t~ t s hor rniz tt#;4-r ;y =fl alms1 o r *sar4a t -

wos dtwrvastrstr4 iLn Siten Pr~lF ;itv-si~; ilis .utiau *wi foad to C-Ott- pofld
LZ f &.l\ iiiata Lfl6a -kI t-ced ift.- 1 A44ttk44a,j;A lena
in. tt4ftr.wg ii;4cvn ;VnA nxkett. of a ouodt-7e:liv
site<;) m' the surfa:Q of ltfc and1 ft cels.

Rer&"a chaiw pt~bnotyptLc dl fffrances are axpresaed at or near the
4al p4c.ph2ry cr4 appearto LO iter the surface charge, we devised a ov*-

step cc'klsm chrawmt- aAtic 7w-tacn for spirating the tro mating typn.

11, ?0A 4 ATJ.A S ZS

A. BACTERI.AL $TWO.IS

This orgeAtosm used in thi:! study and their asnrce are lisrted inI
Table 1. strain W14S5 r is an acridire onrt -,jyr6 i5 derivative
of W1A55 (Falkcn). We obtained F strains from Z1" and ELI 11 after
spOCrafl~tS segrestiw of the F-leeC ej-Lsoin.

TART 1. L#IPCI C'LI IflAMi

Strain Sax Type SOcZ.!

J.ccli [12 W14.5Y Falkow
j.48 Ffl vias 7k aow

9. colt W1MS Ri? F.1kcw
3.col. htYas Hfr Jacob and Wc *.in9

Y.cl - F(.pro A+ pro Wt Lack) Curtis~i III

col 51 3 11 F'0a7"ye
9.____a_ Z11 Authors

*This report should not be used as a literature citation in matial to be
published in the open literature. Leaders interested in referencing the
irmattioc cofsnid herein shoulId contact the senior author to
ascertain whan and where it my eppnx in citable form.



Liquid meditmvat wb fco brain h~titafsim broth (IM). Solid *&is
L~~L 1~i iti c te aaattet of 1.57, ur (Ditto) Om [aetoat edits,X

to faclitate the&oyo F.a+sO' (E- cia&.

C. totls" PttSRATICU

C~eginofCalei-? (uio-Kafl). a cation-cxztange celluiloise, 4&S

per-mitted to gnul in 100 al ot 0.1 14 etbe-aaaAin~retraacetic &-ejd
(DIA), p1 6.5. A fmalt piece & glass vc'l was inzerted in the Moms of
£ Class cobsi (15 by 3X0 ia) t'or suppoirt, and V0 al of the avollsn
celluloose nra transferred to t~o rolu-i and allowt-d to set-le b3 gravity.

The flow 'sc. after packing was apprcinmrcly 3 a1/aia.

DI. OWlSR CA17O AEM (XIIAP auLM(

Erach of the acralis listed in Table I ws grown aern;AicAlly for L8
ho-tre in 5 al of MI at 37 C. Each culture was diluted with am &qual
volum* of 0.1 14 MYA, pS 6.8, end 1.031a of this mtixture was added to the,
colm, allowed to drain into the resin, and than follcn~d with 10 .L1 of
0.1 M4 Cli, pA 6.8. Th-e eluate vs colic-ted and diluted in 0.15 K4 huC
and th~e 'prcol ltt 41thtiata were pltet4d And izocuher*4 onernaht at 37 C.
Viable cottnts also were ado frcs a portion of sdcb culture thvi did wot
go ehryieh the4 column.

E. IECGNSTWCTICWUP EPIS

Kj .;l Porios (0.5 al) of strean.6- and X64 wer u~*ixed in
1.0 al of 0.1 Ht EM, pff 6.t. OA.. milliliter of this mixture as
imeodistoiy added to & coland eMluced. The chuat. as co1Ietu and
appropriate dilu;iotas were plated on lactosew amedhs.

In at-" L~Abcwatocios, 32nd and Griffin A~o., t-Aehnatd, Calif.



'hA" irdirt,-usl overnight cultures of Lowts or *Al. b"etstia war,
dtltzted n 0.1 M IOTA &ad A&6"A to the csrttc=-acha-qeclisoaa s
cbga &O1 c aU fase lM1 Msa tkemmg thes CIi hut mly lit or
lest of the mli cts tare *L4.4 Ct ta. Mh* xwat, aacsptI MA

strata MIA4" earyit Wt. "lt rest it was ant -m-n b n.ut met
-,rpIsiw-, that harbo-r It factors are of the rerssdt-t

I. coli V r Hayes maebicx 0 1.5 z 0 2.8s
. coli W14-55 Me le 1.8 xz0, 3.0 x 107 1.7

C. col W 5! Fowls 1.0 A £0- 9.2A x log 92.0
KCott ?IAa 5.6 x 5.osi0 9.8

-c- r1T X64 F- 7emat 5.6 z 10.8 4. 841.0

E. coli B MB 11 r- Fat.l 2.0 lO10 1.8 x 109 90A
cot' W1485 Mt? Male 2.6 x log 2.1 x 13S.8~

A. SKFAAI(3 CF MflE2 TYPES

Ahe vdxturns of st-rata 1"6 andi t16 r were added to Cllox-? and
iluted, a dInficasnr separation of the two voting types vex obtained.
nT zesulr" uc a ty-pttai axpertmvt (Table 3) shbcod that 901( of the dco~r
cells within the wlxture, were retai-ned by the cola= a" appcoxiately
90t of the to;,&a? r call* wai elated.

ThFLI- 3. SKMXTflW OF DCO" FkUI KWIPTIkT CELLS

Tot-at Colony-?orming Eits
Urovered from Mixture

strasin Se-for.a CoILao Lf t er Co 1~ R tecoveary,

144 + 1.4 x 1O0' 1.4 x log 10.0

X r(s) 1.7 x l0 9 1.5 r 0 8.5.2



J6 .1
A. £FwCTiCmf o mMW M

Scseperiaeta etaat ts knowsm to rztafar* vitz Ufr ad
virility by iuteiacting with crarbhdzsae -a :bAw call esnfaea.; r-s-4 ra
mar aitvx tbhe wsi char$* of the "~ iIt *a eM~fe its aft Lnlcy
f or Celiax-P. to teet this passibility, souwrtm nelteaz of Ur hayas

aMi leiaieu-fha tOw cglo ma ade to the colua. "A trnatmit
did not aigniticaly alter the elution pattern of tbha donoar strain.

-c. 3GuN or rn L1

Anm obvious possibility responsible far tUj selective r'tentioa of 4cam'r
cells -ea tba F pili prodcad by den vr celLs bct not prcd4ae by rectpinpt
cells. kocaus.o F pi rqgauasreia taka pta-c. radIty at 37 tZ'- -II
at 5 C,'3 A onrnighe cUltUrO t( strain, "SULS C L-ced to san IblsvAs!
at- 5 6_ for 5 miwtn in a Scorvahl Ca~I-fhzar, &a a sample as added to
the. resina~i shred. Ab ttblerPed &&=plop sc-wooc as -a control.

Me results of :12, apkreri t (Table 4~) showed that vithcwx bler.iug,
Mf of the donor colts are retinemd by th colam, but afttn bt.S5i,

onaly Mf of the don'x cells vrre retAined, imdix-cating th~at tte 7 pill
were reepcwsible for the aUcl popuLation s~hering to the colus.

TtE4. VJStT OF ?LMIX 08 U.UTUM Of K. WDU WL*8S
FRC CIlLU-? COLUS

~Total titber -.4
TrestLaa Colccy-Formiqg UtA

Ilandoed Col Lew kcovared tabcovery,Z

+h vaiiy 40 x 1?J;7

To dsetardne th v~ilt o .anr ctils retasme4 by the rzsink,th
Clia-N4Aoa u±xture was removed ti-c theb coltAc wirt- 8 al of brothk

an coolfru t- and bta&r4ed at S C; apropriAs-e dilutions wars plsad.
Pscoveriss razzsing from 70 to WM1 wr obtAintid, £rdacatiag chat Cle-NO lttl CCUO af6C eM4,00 Vi-!)i~y



~Thomi *Ltype(m 0VC7qr &h at-w tts F'-, be F').xe bya dews
rat-it, ar calis n st"Ld (inidivt call ap esstaa tore Fcp4 Lt are
probabl Calep-?,li fo th ret c-Cifa twrraa*S by t~e Ce0MLia-h

F pili my be physically nca'&agi !4 within rather the. ionc~aly adsorbed
to the callulcne, been.. 1anna in salt cancesiratow or ckwsgn is
pA 41d not alter the elation Mttern of dmwr bacteria.

Strain W1485 Mw -I aoz exhibit the sam ractsam characfrtata
us thie other doctors (Table4 2), a resuLt that cam be scplaine os wbests af F piliacioc. -Thee4 oatn thAt- cotain a functirsi IwtainC
(ow that is der*spcsed) are cabie of rodcing F pili cbtt, LA tmn,
cas ChM "Its to be raainoed "7 the calliuca. Om the other ha4d
otpuinm that hertior * rar'-assSe *pivrea fatll to pro&*" tlw,4 appe"iqa.
a"d are eltmtad. Us-tane of A La-ck of aq~Intitsstoa of FLUSI N"? ealls vitih
artcr.-- to F pilt, this sinrsin %AppAre t-o contin a repressd I facter.

L-cAwsm C.,llx-P1 appears relsc-wiv~iy to saperat a te fe rom
teal, ce*lLs (or fr-- ruprenz4!f 1Llt -. lkl p roc~a ay pcne tu
ha advaacageaa for (1i LAcLaLing raxe d~zrq&,rfj calLs from * ropeausd

culUtaa, (Wf 4 *ter-alsttw t'2c fe *~rt*L;jr rct- fov 7 filU fsrmttac, &z4(ILL) eirlt~ t-v rsn-ptt cell; Lwn*Al y aftew dwhow acqQ~ircA



R~c&eA7G' -. cmil, t.V 4. 5=bm ec-krer le czlreitrI

F )~ trawpt~a G.A. Crm* 1it&rvp I. 1t.-L I.T Aomr. Sri t 27:

1003-1054.

4. 1*Ibaaki, !L 1"7. F pfis am if antos. 3. frcterlv1. 93-3%-MM

5. Knerll, P., (r-kml 1- 1%7. n~e 4~cyo tbe. c+ amrtia &ad
tfr- caltmlar ce4*tr for tse m 6 ft E. &4l. Gdma Gnast.

9109- 11Us.

6. 1. A.W-; !e~elI, 1; fteynll, CA.; att-a, 1. 11%7. SLa
P in AMd tO c L.&Astftartce Of *AM 'F-tES isa ctl na

fltare 2t6f341-of-
=at."* is I&btcAs" cell K-12. Proc. ]M. AC0S. fitt._7. 4:5r.O

7.Laton, P.3..; LewTt1, .Cr . IL",. tiit6. bsm perotA

La strain Of PLIzatSSI* JRaC ft . Ca. Patl

Idol~, 1.961.SeaaIlty &6d ti*0aa atcs cZ

ralat icsbIp. of aru- reoiArt faetrr. ad otkrr- tmoas ib It


